Recombinant anti-polyamine antibodies: identification of a conserved binding site motif.
Polyamines are small linear polycations found ubiquitously in eukaryotic cells. They are involved in nucleic acid and protein synthesis and rises in cellular polyamine levels have been correlated with cell proliferation. Antibodies to these molecules have potential as prognostic indicators of disease conditions and indicators of treatment efficacy. Antipolyamine monoclonal antibodies of differing but defined specificities have been generated in our laboratory using polyamine ovalbumin conjugates as immunogens. These antibodies show small but significant cross reactivities with other polyamine species; IAG-1 cross reacts with spermidine (8%), JAC-1 with spermine (6%) and JSJ-1 with both putrescine (11%) and spermine (6%). We have rescued and sequenced the heavy and light chain variable regions of all three of these antibodies. While the light chains of two antibodies, IAG-1 and JSJ-1, were 93% homologous at the amino acid level, none of the heavy chains displayed any significant sequence homology. However, computer-generated models of all three antibody binding sites revealed a three-dimensionally conserved polyamine binding site motif. The polyamine appears to bind into a negatively charged cleft lined with acidic and polar residues. The cleft is partially or completely closed at one end and the specificity of the interaction is determined by placement of acidic residues in the cleft. Aromatic residues contribute to polyamine binding interacting with the carbon backbone. The polyamine-binding motif we have identified is very similar to that observed in the crystal structure of PotD, the primary receptor of the polyamine transport system in Escherichia coli.